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Backgr ound

Mlitary operations are conplex processes wth intricate
| i nkages anong the processes. Devel oping a sinulation of mlitary
operations starts with a clear and conprehensive understandi ng of
t hese conpl ex processes and their |inkages. This understanding is
especially critical when trying to link two or nore simnulations that
represent different parts of a mlitary operation.

This clear and conprehensive understanding is difficult to
obtai n because there are so many sources of information and no way
to determne which source is appropriate or best. This is
conpounded by the fact that many sources describe the operations
using different terns for the same process or entity - naking the
I i nkages al nost inpossible to identify.

A Conceptual Mdel of the M ssion Space (CMVB) all evi ates nmany
of these problens by developing a conmmon, clear and conprehensive
view of real world operations. This common understanding is the
logical place to start linking sinulations of processes that are
[inked in the real world.

Figure 1 places the CMVB in perspective with the real world and
the software developer’s world. A CMMSis the first abstraction or
representation of the real world; it is the first nodel of the
conpl ex processes that are to be sinulated. Li nking different
simulations is easier when all nodels that are used in the
simul ations being |inked are derived froma comon CWA.

These derivative nodel s are devel oped by operations researchers
and will vary substantially in level of detail. The closer a
sinulation is to an "enulation" of real world operations, the nore
detailed a CMVB nmust be - it must have alnost real world detail to
provide a software engineer the information needed to design and
build the simulation. [If a simulation does not need to be, or for
some reason can not be, a high fidelity- alnost real world -
representation, then the operations research community mnust devel op



nodel s that aggregate the processes and entities.

When nodels within two or nmore sinmulations that are going to be
linked have little or no docunentation it becomes a difficult or
i npossi ble task to develop a clear understanding of the processes
that are being represented. Add to this the fact that the real
world experts who described these processes during the original

nodel devel opnent are no longer available to answer questions - if
they can even be identified - and there is no cost effective way to
identify how simulations should be linked from a real world
per specti ve.
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Figure 1 - Placing CMMS in Perspective

In these cases it alnost always seens easier and nore cost
effective to use one sinmulation as the base and build new "nodul es”
rather than link to existing sinmulations. The reengi neering costs
are too high - in terns of both noney and tine. Linking nodels in
sinmulation by using a coonmon CMVS as the framework for deriving
t hese nodel s significantly reduces these costs.

Using this common starting point for the nodels that are part
of our sinulations nakes the nodels highly coupled. This coupling

occurs naturally, it is a derivative of the comon syntax
(structure) and semantics in the CVWMS that are inherited by each
nodel . The common structure mnakes it easy to identify where

processes in the real world are linked. The comon senantics makes
it easy for simulation developers to comunicate about the real



wor | d processes and nodels efficiently.

This coupling along wth the significant savings in
reengi neering nakes a CWbB the natural starting point for |inking or
integrating simlations. Regardl ess of how the sinulations are

linked - through data or at run time - the entire process is nore
efficient and effective when the nodels in a sinulation have been
derived froma conmon CMVS.

Present ati ons

The papers presented in this session provided a clear picture
of how a CWB can be used to help link simulations. Since there are
no CWBs currently in a repository the efforts described how the
JCOS and JWARS projects approached the CMVE as innovators. They
descri bed how they developed a CMVE and how they used it. Most
i mportant, however, was there descriptions of the advantages of
using a OWS and what they would do differently in the future.

The presentation by Guy Carrier from M TRE described how t hey
used two different processes for developing a CVWS and what the
i mpact was when they tried to link the results and then use themin
their run time linkage. Their problens were conpounded by the fact
that the simulations had enbedded nodels that were not always well
docunented and there was a considerable reengineering effort. The
audi ence shoul d recogni ze how nuch nore could have been acconpli shed
if there had been a CMVB before they started and how rmuch easier it
woul d have been to identify how t he nodel s shoul d be |inked.

The presentation by LTC Terry Prosser from the JWARS Program
O fice described how t hey have devel oped a process for devel oping a
CWS and where that fits into the JWARS devel oprent. They
recogni zed the value of having a standard process and tool set for
performng the Know edge Acquisition (KA) and docunenting the
results. Since their effort is truly plowng new ground they have
identified advantages that have al ready been realized and changes in
the CMVB devel opnent that could potentially provide significant
addi ti onal val ue.

Sunmary

Linking simulations is easiest if the underlying |inkages anong
the nodels in the sinulations are easily identified. Past
sinul ati on devel opnents did not document the representations that
were used to arrive at the nodels that were eventually enbedded in
their simulations. This lack of traceability back to the real world
or the first abstraction of the real world has made |inkage of two
or nmore simulations difficult.

A CWES provides the common view of the real world that mnakes
these linkages both effective and efficient to inplenent. Thi s
reduces reengineering costs which nakes |inkage anong sinulations
nore attractive. The common syntax and semantics in a CMMVS ensures



that all the derivative nodels are highly coupled. The cost savings
and natural coupling nake the CMMS the logical place to start
l'i nking simulations.



